Pulmonary hypertension due to BMPR2 mutation: a new paradigm for tissue remodeling?
Genetic studies in familial pulmonary arterial hypertension (FPAH) have revealed heterozygous germline mutations in the bone morphogenetic protein type II receptor (BMPR-II), a receptor for the transforming growth factor (TGF)-beta/bone morphogenetic protein (BMP) superfamily. PAH is characterized by intense remodeling of small pulmonary arteries by myofibroblast and smooth muscle proliferation. BMPR-II mutation in pulmonary artery smooth muscle cells contributes to abnormal growth responses to BMPs and TGF-beta. Reduced expression or function of BMPR-II signaling leads to exaggerated TGF-beta signaling and altered cellular responses to TGF-beta. The likely mechanism involves an interaction between BMP and TGF-beta-regulated Smad pathways. In endothelial cells, BMPR-II mutation increases the susceptibility of cells to apoptosis. The combination of increased endothelial apoptosis and failure of growth suppression in pulmonary artery smooth muscle cells provides important clues to the cellular pathogenesis of PAH. The reciprocal regulation of TGF-beta and BMP signaling in models of tissue repair may provide new approaches to our understanding of lung disease.